Abstract Blood culture has been considered as the gold standard to diagnose the 
Introduction
or when fastidious or slow growing pathogens need to be cultured [3] . BSI often 47 cause sepsis, which progress rapidly over the course of hours, therefore doctors must 48 prescribe their patients receipts on empiric broad spectrum antimicrobial agents until 49 the pathogen species and their antimicrobial susceptibility were identified.
50
Unfortunately, this practice produces selection pressure and likely contributes to the 51 problem of multidrug-resistant organisms and simultaneously increases the economic 52 burden of patients [1, 2] . Therefore, fast and reliable diagnostic tools are required to 53 provide adequate therapy in a timely manner and to enable a de-escalation of 
65
Up until now, number of bacterial infection markers, such as WBC, CRP, lL-6, VEGF、
66
Eotaxin, MCP-4, and MIP-1, apresepsin, PCT, CD64, TNF-α IL-2, IL-8, IL-10 and 67 proADM, have been described to be the potential biomarkers for BSI detection. In 68 infections, cytokines may play key roles in the infection of pathogens [6, 7] . used to determine whether the mouse was in a state of infection.
99
Two strains of bacteria we studied were shake cultured at 37 ℃ in the 3 ml LB liquid 100 medium, respectively. After 2 reactivations, the cultures were centrifuged at 1700 g were kept in a SPF facility with the temperature of 18-25℃ and humidity of 114 50%-70%. All mice acclimated for one week before the experiment. The experimental In brief, the mice were inoculated with the 1/2 LD 50 diluent of standard strain of S. 
126
Observe and record the mouse behavior, weight and death were observed and 127 recorded at the 0.5h, 1h, 3h, 6h, 12h, 24h and 48h after inoculation.
128

PCR identification of blood cultures
129
Blood samples were collected for culture 0.5h, 1h, 3h, 6h, 12h, 24h and 48h after 
PCR results of isolated bacteria.
182
The results showed that the suspected bacteria in blood culture were S.aureus and The levels of 9 cytokines detected in blood collected from the three groups mice 188 between 0 to 48 hours after infection are shown in Figure 3 .
189
The 9 cytokines had started to increase at 0.5 hours after infection and decreased back 190 to their initial level at 48 hours after reaching the highest peaks. The rate and quantity
191
of the cytokines increased in group K.pneumoniae were higher than that of group
192
S.aureus after infection except for IL-12p70. In the 9 cytokines, the substantial change
193
of G-CSF is the same as IL-6 between 0.5 and 6 hours, and after the latter time point,
194
the level of IL-6 dropped rapidly whereas that of G-CSF remains high. In contrast,
195
there were no significant changes in the levels of the cytokines in control group mice 196 during the experiment. infection. In this stage, the differences were found for G-CSF between any two groups 201 in the three groups at 0.5h, 1h, 3h, 6h, and for IL-6, they were at 1h, 3h, and 6h. For
202
TNF-α, the difference was at 1h, for IL-12p70, IFN-γ and IL-1β, they were at 6h,
203
(P<0.05) whereas for IL-5, IL-7and IL-12p40 (P>0.05), differences were not found at 
218
The selected cut-off values for G-CSF, IL-6 etc. and diagnostic accuracy for bacterial 219 bloodstream infection are shown in Table 1 .
220
The ROC curves of IL-1β, IL-6, IL-12p70, G-CSF, IFN-γ and TNF-α for 
Discussion
227
In recent years, the morbidity of septicemia caused by bacteria infection has increased current medicine, though many novel biomarker was constantly being reported.
234
We wonder to understand the dynamics of these cytokines associated with bacterial 235 infection in the body, but we were unable to obtain these data in humans, so we chose 236 a mouse model of bloodstream infection to understand this.
237
In the early stage of bacterial infection, the organism mainly produces innate immune infection, so it is often used clinically as an inflammation biomarker. show the same difference.
288
When clinical control samples were collected, some of which with CRP> 6.0 mg / ml 289 or PCT> 0.8 mg / ml or IL-6> 5.9 mg / ml were excluded because the positive rate of 290 clinical blood culture was only 10-20%, therefore, although some cultures are 291 negative for blood cultures, some may still be infected.
292
In selecting theory validated cytokines, we were aiming to find biomarkers that could 293 discriminate infected and non-infected patients, as well as gram-negative and positive 294 bacteria, in the early stage of infection. So, we selected 6 cytokines that differed 295 among the 3 groups of mice within 6 hours of post-infection in the animal model.
296
The clinical validation results showed that IL-12p70, G-CSF and IL-6 had significant From the ROC curves that distinguish between infected and no infected, we can see.
303
The AUC of G-CSF was the highest among the six cytokines (AUC = 0.9051), which 304 was superior to the IL-6 (AUC = 0.8227). In S.aureus group and K. pneumoniae 305 group ROC curves. AUC of G-CSF = 0.7350 (P <0.05). This means that unlike other 306 cytokines, G-CSF was the only one showed significant differences in all testing 307 groups.
308
The change of these nine cytokines in the animal model reflects the body's kinetic 309 changes after bacterial infection. In the mouse model, with the progression of 310 infection time, the level of cytokines is also undergoing major changes.
311
In contract, the clinical samples from patients are taken at a single, specific time point,
312
and we do not know exactly when the patient is infected. Therefore, it was not 
323
This study is the first part of this series of studies. We decide to observe inflammatory 324 cytokines with other types of bacteria in the future study. All authors have agreed to publish this manuscript.
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